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SUMMARY
We have identified the cap-recognizing protein of two strains of influenza A fowl plague virus (FPV) by photoaffinity labelling of virion proteins with a photoreactive analogue of the 5'-methyl cap structure of messenger RNA. The cap-recognizing protein of influenza A/FPV/Rostock/34 is the P2 polypeptide, and that of influenza A/FPV/Dutch/27 (Dobson) is the P3 polypeptide. In each case the cap-recognizing protein is the product of RNA segment 1.
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The influenza virus genome consists of eight discrete segments of single-stranded RNA. An unusual feature of influenza virus replication, not shared by other RNA viruses except the retroviruses, is its dependence on the host cell nucleus (for review, see Mahy et al., 1980) which is the site of virus-specific mRNA synthesis (Herz et al., 1981) . Although the dependence of virus replication on the cell nucleus is not fully understood, it is now known that virus-specific mRNA synthesis is dependent on concomitant host cell mRNA synthesis. The influenza virion transcriptase complex includes an enzyme which removes the complete 5'-7-methyl guanosine cap structure, together with 10 to 15 nucleotides, from host cell mRNA, and this capped oligonucleotide is then used as a primer for virus-specific mRNA synthesis (for review, see Krug, 1981) . This priming of virus-specific mRNA synthesis, which is unique to influenza virus, appears to be dependent on recognition of the 5'-cap on the donor mRNA, and recently a cap-recognizing protein has been identified in influenza virions as one of the three high molecular weight P proteins (Blaas et al., 1982; Ulmanen et al., 1981) .
Comparison of work from different laboratories using various strains of influenza virus is confused by the nomenclature of the three largest genes and polypeptides, which is currently based on their order of migration in one-dimensional polyacrylamide gel electrophoresis in SDS buffer. The order of migration differs from one strain to another, and may vary in a single strain if electrophoresis conditions are altered, so that proteins given the same name may not be functionally equivalent (Almond & Barry, 1979; Briedis et al., 1981) . As the property of 5'-methyl G cap-binding has now been assigned to one of the P proteins in two strains of influenza virus, A/PR/8/34 (Blaas et al., 1982) and A/WSN/33 (Ulmanen et al., 1981) , some of these problems can be resolved as the functionally equivalent protein in different strains can be identified. We have now identified the cap-binding protein in two more strains of influenza A virus: A/FPV/Rostock/34 and A/FPV/Dutch/27 (Dobson).
Virus was grown in the allantoic cavity of 11-day-old fertile hens' eggs and purified as described by Inglis et al. (1976) . The final virus pellet was resuspended in 0.1 M-NaC1, 0.1 M-Tris-HC1 pH 7.5 and stored at 4 °C. Protein concentrations of purified virus suspensions were determined by the method of Lowry et al. (1951) .
The cap-binding protein in influenza virions was identified by photoaffinity labelling with the cap analogue [~-32p]-714-(benzoyl-phenyl)methylamido]-7-methylguanosine 5'-triphosphate (BP-mTGTP) as described previously (Blaas et al., 1982) . Protein samples were subsequently analysed by electrophoresis in 7.5% or 16% SDS-polyacrylamide gels as described by Inglis et al. (1976) , except that the running buffer contained 0.5 M-Tris base, 0.38 M-glycine and 0 . 1 % SDS. Gels were stained with Coomassie Brilliant Blue and processed for autoradiography as described previously (Blaas et al., 1982) . The specificity of BP-mTGTP as an affinity label for the cap-binding protein has been determined by inhibition of binding by a range of methylated cap analogues and other nucleotides (Blaas et al., 1982) . The affinity label could be cross-linked to most virus-specific polypeptides but only the binding to P2 (of A / P R / 8 / 3 4 ) was inhibited by cap analogues such as mTGpppGm. A similar effect was observed when the affinity label was cross-linked to virion proteins of the two FPV strains (Fig. 1 a) . The major protein labelling was found on either P2 or P3, and this labelling was inhibited by the cap analogue mVGpppGm. To determine which of these P proteins was binding the photoreactive cap analogue, FPV Rostock proteins were separated by electrophoresis in a 7-5 % polyacrylamide-SDS gel. This resolved the P proteins and showed that the labelled protein was P2 (Fig. 1 b) . Similarly, analysis of FPV Dobson polypeptides on a 16% polyacrylamide gel showed that the cap-binding protein of FPV Dobson is P3 (Fig. 1 c) . As the gel electrophoresis conditions described above were similar to those used for the genetic characterization of these two strains, it can be concluded that in each case the cap-binding protein is the product of RNA segment 1 (Almond & Barry, 1979) .
These results indicate that protein P2 of Rostock is functionally equivalent to protein P3 of Dobson. This has previously been shown by analysis of recombinants between these two strains (Almond & Barry, 1979) , and has also been suggested by studies on the migration of virus-specific polypeptides into the nucleus of infected cells . In the latter work, it was found that proteins P1 and P2 (but not P3) of FPV Rostock, and proteins P1 and P3 (but not P2) of FPV Dobson migrated into the nucleus of infected cells during infection. Thus the virus-specific cap-binding protein may function within the cell nucleus, consistent with its role in the priming of virus-specific mRNA synthesis. These results are also consistent with the results we have obtained with temperature-sensitive mutants of A/FPV/Rostock which have shown that a functional P2 protein is required for utilization of the host cell mRNA primer for virus-specific mRNA synthesis Nichol et al., 1981) . Horisberger (1980) has shown by non-equilibrium isoelectrophoresis that the three P proteins of influenza virus comprise two basic and one acidic protein. The cap-binding protein of influenza A/WSN/33 has been identified as the smaller basic protein (Ulmanen et al., 1981) . The complete nucleotide sequence of the A/PR/8/34 RNA segment equivalent to FPV Rostock segment 1 indicates that the product of this RNA segment is a basic protein (Fields & Winter, 1982) ; it is therefore likely that the cap-binding protein of FPV Rostock is also the smaller basic protein.
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